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GENERAL INFORMATION 


Thank you for selecting the ProStar PV controller. The 
ProStar is a highly sophisticated controller using advanced 
technology and microprocessor.control. The battery charg- 
ing process has been optimized for longer battery life and 
improved system performance. 


Many functions of the ProStar are unique. Although the 

ProStar is very simple to use, please take the time to read 

this operator's manual and become familiar with the con- | 
troller. This will help you to make full use of the many 

advantages the ProStar can provide to your PV system. 


P oe = YV 
RSC AUTON» MAEA POS Pra : T. Mount the ProStar to a vertical surface, Allow space above 
© Always be very careful when working with batteries. Batteries and below the controller for air flow. The heatsink MUST be 
can produce explosive hydrogen gas. A short-circuit can pull in a vertical (up & down) position. 
thousands of amps from the battery. 2. Make sure the PV and load currents will not exceed the 
ratings of the ProStar model being installed. 
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3. Connect the BATTERY first. Observe that all LED's flash in 
sequence one time. 


4. Connect battery SENSE leads (if utilized). This is recom- 
mended if the controller is placed more than 2 to 3 meters 
from the battery. 


5. Connect the PV (solar array). With sunlight, the green 
CHARGING LED will light in 2 minutes. 


Connect the LOAD. If the LED indicators begin to flash, the 
load is shorted. Refer to the detailed installation instructions. 


7. The BATTERY TYPE at start-up is sealed (LED on). If the PV 
system battery is a flooded type, use a piece of wire to touch 
the SELECT PIN to the battery minus terminal to change to 
flooded (LED goes off). This must be reset every time the 
battery is disconnected. 


8. The ProStar will automatically select for a 12 or 24 volt sys- 
tem. If this is a 24 volt system, first check to confirm that the 
battery is above 17 volts, and boost-charge the battery if 
under 17 volts. 


Observe the LED indicators. After a few minutes to clear 
delays and resets, the LED's should operate per system con- 
ditions as described in the following chart (section 3.1). 


10. For effective surge protection, it is recommended that the 
negative system conductor be properly grounded. 


P 


© 
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3.0 INDICATORS 


3.1 LED INDICATORS 
The ProStar utilizes 5 LED (light emitting diode) indicators 


to provide controller and system status information. These - 


are described in the following table. 


INDICATOR COLOR DESCRIPTION 


BATTERY TYPE Green ON: Sealed battery type 
OFF: Flooded battery type ^7 


STATUS Green ON: PV array power available 
and charging battery 
OFF: PV array power is off 
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BATTERY CHARGE Green ON: Battery near full charge 
“TIERY CHARGE Yellow ON: Battery at middle capacity 


— (about 35% to 80% SOC) 


NOTE: does not indicate 
a problem 


BATTERY CHARGE Red FLASH: Battery at low charge, 
warning 
ON: Load has been disconnected 


All LED's SEQUENTIAL FLASH: 
Load is short-circuited 
High temperature shutdown 
High voltage disconnect 
Initial battery connection (startup) 
(flashes one cycle only) 


3.2 DIGITAL METER & MANUAL DISCONNECT 


If your model is supplied with the LCD meter, the controller 
will include a precision 3-digit meter that displays battery 
voltage, PV array current and load current. The meter will 
automatically sequence between these 3 parameters. The 
3 small green status LED's will indicate which parameter is 
being displayed. 


The LCD meter will operate from -30°C to +85°C. The 
values displayed are accurate to within a few percent. 
However, please note that if the BATTERY SENSE is not 
connected, the voltage displayed will be reduced by the 
voltage drops in the battery wires. 


The red DISCONNECT button will provide an immediate 

disconnect of both the PV array and load when pushed 

{  button’s red LED turns on). To return the controller to 
al operation, push the button a second time. Note 

that restarting the controller with the button will cause the 

controller to go through the start-up sequence with the 

normal delays and LED indications. 


4.1 POLARITY PROTECTION (AND LED INDICATIONS) 


CAUTION: 


PV Array 


PV Array 


Load 


the ProStar is fully protected from 


reversed polarity, the system operator and other 
equipment, 


eee ares 
eet 


observe the LED'S to make sure polarity is correct. 


POLARITY 


Correct 


Reversed 
Correct 
Reversed 


Correct 


Reversed 


N/A 


RESULT AND LED INDICATION 


All 5 LED's will sequence one time. 
BATTERY TYPE indicator will remain on 
(default is sealed). The green BATTERY 
CHARGE indicator will light within 15 sec- 
‘onds, and will then cycle to the correct state. 


No LED's will light. No damage will occur. 
No additional indications. 


If the battery has been connected cor- 
rectly, there will be sparking at the termi- 
nals. Ifthe negative sense lead is con- 
nected first, no damage will occur (small 
possibility of damage if positive connect- 
ed first). There will be no indications, 
LED's will light only if the battery has 
been connected. During daytime with 
battery present, the CHARGING indica- 
tor will ight after a 2 minute delay. 

No damage will occur. The CHARGING 
indicator will not light after the 2 minute 
delay. 

If a load short-circuit exists, load will ~” 
instantly disconnect to protect the 
controller, LED's will then sequence 

to indicate a short. 
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INSTALLATION PROCEDURE 
GENERAL INSTALLATION NOTES: 


The ProStar prevents reverse current leakage at night, so 

a blocking diode is not required in the system. 

The ProStar is designed to regulate ONLY PV power. Do 
NOT connect to any other type of power generator. 

The ProStar automatically selects 12 or 24 volt setpoints at 
battery connection. Do not connect a battery larger than 24 
vde (12 cells) or the controller will be damaged. 

The connector terminals will oy a maximum wire size 

of AWG #6 (solid/multistrand) or AWG #8 (fine strand) or a 
maximum wire diameter of 5.0 mm. Use a flathead insulated 
screwdriver (up to 5 mm). 


NoTrE: Carefully observe the LED indications at each con- 
nection. Per the chart above, the LED's will indicate 
proper polarity and a good connection. — 

Note: Connections may be made in any order. However, 
the BATTERY must be connected first for the LED 
indicators to >. The SENSE input will not 


INSTALLATION STEPS: 


. Inspect the controller for sippia damage. Mount the 


ProStar to a vertical surface (4 stainless steel #8 self-tapping 
screws are included). Do not install directly over an easily 
combustible surface since the heatsink may get hot under 
certain operating conditions. 


Nore: Heatsink must be in a vertical (up and down) position. 


Allow a minimum of 15 cm (6 inches) space above and below 
the controller for air flow. Install in an area protected from 
direct rain and extreme temperatures. 


If the controller is installed in an enclosure, some ventilation 
is recommended. If installed in a sealed enclosure, under 
extreme conditions the ProStar may, at times, reach 70°C 
and disconnect the PV array briefly. 


. Confirm that the PV array and loads will not exceed the cur- 


rent ratings of the ProStar model being installed (see chart 
on front cover). : 
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Multiple ProStar units can be paralleled at the system battery, 
but be careful that no PV sub-array exceeds a controller's 
individual current rating. 


w 
. BATTERY (+ and -) Before connecting the battery, check the 


open-circuit voltage of the system battery. It must be at least 
8 volts for the controller to operate. If your PV system is 24 
volts, the battery MUST be over 17 volts, or the controller 
will regulate at the 12 volt setpoints; Any battery starting at 
less than 11 (or 22) volts should be fully charged before con- 
nection to a PV system, or battery life will be significantly 
reduced. 


NOTE: The battery should be connected first. This will 
activate the ic 
and will power the LED's to guide installation 
Connect the battery and observe that all 5 LED's flash in se- 
juence onetime. It the LED indicators do not sequence or 
ti s BATTERY TYPE LED does not light, check the battery 
polarity. 


The green, yellow or red BATTERY CHARGE LED will light 
depending on the battery charge state. 


. SENSE (+ and -) Battery sense leads are recommended if the 


controller is located more than 2 or 3 meters from the bat- 
tery. This will avoid voltage drops and improve the control 
accuracy: However, if the sense leads are not connected, the 
controller will default to BATTERY connections for control. 


A smaller wire size can be used for sense (draws less than 1 
mA current). Note that the wire entry slots into the case for 
SENSE are smaller than the other system power terminals to 
prevent mixing the BATTERY and SENSE connections. 


. PV (+ and -) Use these terminals to connect the solar array. 


First confirm that the PV modules are wired for the same 
voltage as the battery (either 12 or 24 volts). 


Use caution, since the PV array will generate power when’ r 
in sunlight. Also, be careful not to short-circuit the PV arr, 
while connected to the controller, since this will damage ihe” 
controller. 


There is a 2 minute delay after connection of the PV array 
before the controller begins charging. Check that the 
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CHARGING indicator comes on after 2 minutes to confirm 
that the PV array has been properly connected. 


LOAD (+ and -) Turn the load off. Connect the load to 
LOAD terminals, and then turn the load on. If the battery is 
below the load disconnect voltage, the load will be discon- 
nected (normal LVD). There may be a short delay. 


If the load is short-circuited, the controller will instanth 
disconnect the load and flash the LED's in sequence. ff this 
‘occurs, remove the load and repair the short. It will then be 
necessary to disconnect the BATTERY + wire and reconnect 
the pate, to reset the ProStar for normal operation (or press 
the red DISCONNECT button twice if the LCD meter option 
is supplied). 


. The BATTERY TYPE defaults to sealed, and the green LED 


should be on. If your battery is a flooded type, use a piece of 
wire to touch the SELECT PIN to the BATTERY - (negative) 
terminal or to the negative battery post. This will change the 
battery charging setpoints from a sealed to a flooded battery. 
When the Base has been made, the green BATTERY TYPI 
LED will turn off. 


Check the LED to confirm the change. This SELECT PIN can 
be used repeatedly. No damage can occur from touching the 
in to other terminals or parts of the controller. The BAT- 
IRY TYPE can be changed between sealed and flooded 
any number of times. 


ee ree ee 


Confirm that the proper battery type has been selected by 
checking the green LED. No other control setpoints can be 
adjusted since they have been factory set for optimum per- 
formance. 


After about 5 minutes, observe all the LED's. Use the LED 
indicator chart in section 3.1 to make sure the controller is 
operating normally for system conditions. 


A For safety and effective lightning protection, the negative 


conductor of the PV system should be properly grounded. 
The ProStar connects the PV-negative, Eao 
Load-negative internally per UL recommendations. No 
switching is done in the negative current path. 
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5.1 CONTROLLER OPERATION o 
The ProStar is a fully automatic PV system controller that 
includes many electronic functions to protect both the con- 
troller and the PV system. Battery charging is managed by a 
constant-voltage, PWM algorithm that has been optimized 
for PV systems. 


The only manual tasks performed by the operator are: 
a. Installation (see section 4.0) 
b. Battery type selection (see section 4.2-7) 
c. Disconnect button (with LCD meter, see section 3.2) 
d. Reset if load short-circuits (see section 4.2-6) 
e. Maintenance (see sections 5.3 and 5.4) 


5.2 CONTROLLER FUNCTIONS 


The PV system operator should become familiar with 

the following functions of the ProStar controller. Refer to 
Technical Specifications (6.0) for actual setpoints and other 
parameter values. 


LVD - Low Voltage Automatic load disconnect to protect battery 
Load Disconnect from deep discharge. Auto reconnect. 
Current compensated for high load currents. 


Low Voltage Alarm Red LED flashes at low battery capacity to 
warn of possible LVD if discharging continues. 


Over Voltage If battery voltage rises above the constant 
Protection voltage regulation setpoint, the PV array is 
disconnected. Auto reconnect. 


HVD - High Voltage Both PV array and load are disconnecte 

Disconnect when battery rises to dangerous voltag&u 
The LED's flash in sequence. Auto reconnect 
as voltage falls. 


Automatic Safety Load Short-Circuit: Instant load 

D -onnects disconnect. The LED's flash in sequence. 
Battery must be disconnected to clear 

and reset (see section 4.2-6) 

High Temperature: At very high tempera- 

tures, PV array first disconnected, then 

the load. The LED's flash in sequence. 

Auto reconnect as temperature falls. 
Emergency: If battery is disconnected, 

the PV and load are instantly discon- 
nected for safety and to protect the load. 


. 


Battery charging, equalization, and high 
voltage functions are corrected for ambient 
temperature variations. 


Temperature 
Compensation 


Battery charging is automatically boosted 
based on low state-of-charge or elapsed 
time. 


NOTE: Actual charging setpoints of the ProStar controller 
a saad eee, sri ee 
ci lnk cal aana bance oid en 


Equalization 


5.3 INSPECTION AND MAINTENANCE 

At least 2 times per year the following inspections and 
maintenance are recommended for best controller perfor- 
mance. 


1. Confirm that the desired BATTERY TYPE has been selected 
(check green LED). 


2. Confirm that the current levels of the PV array and load do 
not exceed the ProStar ratings. 


A Tighten all the terminals. Inspect for loose, broken, or burnt 
AS wire connections. Be certain no loose stands of wire are 
touching other terminals. 


4. Check that the controller is securely mounted in a clean, 
protected environment. 


5. Be certain the ventilation holes are not blocked. 
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6. Inspect for dirt, insects, nests, and corrosion. 
7. Check that the controller functions and LED indicators arr 
correct for the system conditions at that time. 
5.4 TROUBLESHOOTING 


If something seems wrong with the PV system (for example, 
the load is not working or the battery is not charging), then 
it may be necessary to troubleshoot the controller. Some 
basic troubleshooting procedures are listed below. 
CAUTIONS: 
Troubleshooting should be attempted by qualified 
personnel only. 
e Remember that a battery can cause serious damage if 
shorted. 
* Do not disassemble the ProStar from its case. There are 
no user serviceable parts inside the ProStar. 


* Observe all normal precautions when working with 
energized circuitry. 
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1. BATTERY Is NOT CHARGING 


a. Check for proper LED indications on the ProStar. cet al 
(CHARGING LED should be on if it is daytime. One of the 

BATTERY CHARGE LED's should be on. If the ProStar 

includes the meter option, check for proper battery voltage 

and array current. 

Check that the proper BATTERY TYPE has been selected. 


3 Sed that all wire connections in the system are correct and 
tight. 


. Measure the PV array output voltage and confirm it is within 
normal limits. If the voltage is low or zero, check the cor 
tions at the PV array itself. Disconnect the PV from the Cou” 
troller when working on the PV array. 

e. Check that the load is not too large. 

f. If the BATTERY SENSE terminals are not being used, there 

may be excessive voltage drops between the controller and 
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the battery. This will cause undercharging of the battery. 
See section 4.2-4. 

Check the condition of the battery. Determine if the battery 
voltage declines at night with no load. If unable to maintain 
its voltage, the battery may be failing. 


h. If all the ProStar LED's are flashing in sequence, see item 


number 4 below. 


i. Check that the controller is operating at the correct system 


voltage (12 or 24 vdc), and that the battery has enough volt- 
age (over 8 volts) to operate the controller. If there is ary 
question, reset the controller by removing the BATTERY + 
wire from the terminal and reconnecting it to the controller. 


j. If the battery, PV array and wire connections seem to be sat- 


isfactory, and if the ProStar LED indications are not normal 
(refer to section 3.1 “LED Indicators”), then the ProStar may 
be defective. 


2. BATTERY VOLTAGE Is TOO HIGH 


a. Check the operating conditions to confirm that the voltage 
is higher than specifications. Consider the temperature 
compensation and automatic equalizations. For example, 


“a 12 volt flooded battery at 0°C in equalization will be 


regulated at about 15.4 volts. 

b. Check that the proper BATTERY TYPE has been selected. 

c. Check that all wire connections in the system are correct and 
tight. 
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d. 


If there is a problem with high voltage, the controller should 


go into the 


3. LOAD NOT OPERATING PROPERLY 


a 


Check that the load is turned on. Check that no system 
are defective. Check that no system circuit breakers are 


igh Voltage Disconnect mode (see section 5 ~ 


w 
fuses 


tripped. Recall that there are no fuses or circuit breakers 


inside the ProStar. 


Check connections to the load, and other controller and 


battery connections. 


. Check for proper LED indications on the ProStar. If the red 
BATTERY CHARGE LED is on, the load has been disconnect- 


ed due to low battery voltage. This is generally a normal 
state when the load exceeds the PV array output due to 


weather and sunlight conditions 


. If all LED indicators are flashing in sequence, the load may 


be shorted. Determine the cause of the short, repair the 
short circuit, and reset the controller (see section 4.2-6). 


will be disconnected. All LED's will be Resting in sequer 
Check to ensure for clear airflow around the 
nothing is obstructing the vents at the top of the case. 


4. LED INDICATORS ARE FLASHING IN SEQUENCE 
The load may have a short-circuit. Refer to section 4.2-6. 


b. 


The controller may have shutdown due to excessive 
temperatures. Refer to 3.e above and section 5.2. 


Disconnect. See section 5.2 and 2.d above. 


5. BATTERY CHARGE Rep LED INDICATOR FLASHING 


a. This indicates the battery voltage is very low, and the load 

may be disconnected soon. Turn off or reduce loads on the 

system to allow the battery to recharge. When the battery 
o 


f 


capacity increases, the yel 
followed by the green LED that indicates nearly full cha 


load that is too large for the PV array. Another cause is 
defective battery that cannot hold a charge. 
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» If the ProStar internal temperature is above 80°C, the load 


nce. 


'roStar and that 


. The controller may have shutdown due to a High Voltage 


w LED indicator will turn on, 


rge. 


. If the red LED flashes frequently, the most likely cause is 


Aaz 
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6.0 TECHNICAL SPECIFICATIONS 


ProStar-12 ProStar-20 ProStar-30 


PV current (amps) 12 20 30 ~ Al podeis bom 12V 
Load current (amps) 8 16 30 Selector! 
Note: Curent ratings canbe exceeded by 25% for up to 5 minutes. 


retsnnect loa 


Jsdo 97288 
EAIA 


erage Erea 30 te 
Poete 


Specifications subject to change without norice. 


Manufactured nthe USA. 
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